The neurobiology of narcolepsy-cataplexy syndrome.
The pathophysiology of narcolepsy is closely related to the abnormalities of REM sleep that are the electrophysiologic signature of the syndrome. Evidence from studies of canine narcolepsy and postmortem human narcoleptic brain tissue provide strong evidence that cholinergic and monoaminergic systems involved in REM sleep regulation are abnormal in narcolepsy but the primary neurochemical abnormality has not yet been determined. There is now conclusive evidence that a genetic basis is required for all or almost all cases of narcolepsy. In the vast majority of narcoleptics, a gene closely linked to the HLA-DR/DQ region appears to confer narcoleptic susceptibility, but the penetrance of the gene is low and additional environmental and perhaps genetic factors are required to express the disease. In a minority of narcoleptics, there may be a second autosomal dominant gene not linked to HLA-DR2 that facilitates the occurrence of narcolepsy. This gene may be related to the mu-immunoglobulin heavy-chain switch-like segment that has been implicated in canine narcolepsy. There appear to be at least two narcoleptic phenotypes associated with the narcoleptic susceptibility gene or genes: narcolepsy-cataplexy syndrome and monosymptomatic narcolepsy, or narcolepsy with REM sleep abnormalities but without cataplexy. Idiopathic hypersomnia without cataplexy or REM sleep abnormalities may represent a third phenotype, although most cases of idiopathic hypersomnia are probably unrelated to the HLA-D linked gene. The link between the genetic basis of narcolepsy and its neurochemical abnormalities is still entirely unknown. Although the hypothesis that a transient immune-mediated reaction leads to a permanent alteration of monoaminergic function is appealling, there is no direct evidence to support this hypothesis. Several important questions concerning the neurobiology of narcolepsy remain to be answered. What is the specific gene in the HLA-D region that is linked to human narcolepsy and what are the products or functions of the gene that predispose to narcolepsy? Does the human mu-switch region contain genetic material homologous to the 85-kb band linked to canarc-1 that predisposes to narcolepsy? What are the environmental factors required for expression of the disease in susceptible individuals and do they incite immunologic processes? Which of the neurochemical abnormalities are primary, which are secondary or compensatory, and how do they relate to the predisposing genetic and environmental elements? Additional familial, genetic, and neurochemical studies over the next decade should lead to more complete understanding of the neurobiology of narcolepsy and ultimately to better treatments for this chronic disabling disease.